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PROBLEM TO BE SOLVED: To provide a single crystal having high single crystallinity 
and small double refractiveness and a seed crystal adequate for growth of such single 
crystal. 

SOLUTION: At least one of the faces in contact with the main growth faces of the crystal 
of this seed crystal is the crystal face equiv. in atom configuration to the main growth face. 
More particularly at least one face of the main growth face and the flanks is preferably 
formed as the crystal face belonging to the same bearing Z ({1 1 1}) or ({100}). The fluoride 
crystal is subjected to crystal growth by a crucible descending method or crystal pulling up 
method by using the seed crystal described above. 
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3.4X10^ cm^ 


5.3Xltf cm"' 




6 — 13 nm/cm 
8^10 nm/cm 


14'^23 nin/cB 
16^20 nm/cm 



[0075] «2 J: 0 tc, *liMI5lJ<7ja^B%5:ffi 

(111) izm-thmt-t^itizXK) . ±i&Mmcr);f*. 

Sr ! 1 1 1 I i: Lt^immi tkt^T^^ai^RZ/^^ 
[0076] (^Sgi5!l6 ) m^^B<r>±MMm^ ( 1 . 

0 . 0 ) t i, mmi { 10 0} izm-r^mt Lfzmm 
[0077] n^^titz^^a<^mmifT^mp^^'<y'y^ti5 

[ 0 0 7 s ] (*jii?!i7 ) a^B^BCJ^iBR^as- ( i . 

1 , 1 ) ^ L, mmz: 110 0} izm^^mt ttzw^ 

. [0079] nf>iitzmFB(r>mmiffcrm^^^^v^iie 

[0080] (mmms ) «SB^BiD±B)c:RiH5: ( 1 , 

0 , 0) tL, mm^ {111} izMT^mt ttzmm 

b^bS: m^^X. m^M 5t^m(,ZLX. ^-AV ^' U ^ A?5 

[ 0 0 s 1 ] ff'btUr^B^BiO^ggSfi^BBrtyx'^^ydfttT 

± 5 . 5 n m-C'S> 0 - ^5g(?iJ 5 . 6 (Cif^T Sl?-i. i> <50 
»^0Jtt^^J^CJ:t/>^T1SSfif^0/J^$ JSr^i-L/c^S*' 

[0 0 82] (^Sg^J9 ) { 1 . 1. 1). 

iilM*^ ( - 1 . 1 . 1 ) , ( 1 . - 1 . 1 ) . ( 1 . 

1 . - 1 ) ai:^S7 y-fl:-v':?'4-->->>Aa^B^Bsr-l3)0aj 

z.ix^m\-^x ( 1 . 1 . 1 ) ffitcSii::^rsiic7 y-ft 
[0083] ^fz. m%(^tzii^. ■mk<')m%('>w^^B. 



[0084] ^B^B^:RtC{i@2tC^f^grffli, >rfi=o 

tz. 

[0085] iMicomm^Bims^^ii-yTr.a^mmzino 
ti^^z-^mvrz. 

[0086] rilSrBt^RrtciSatT, fc-^t-jim 
L . mParJns*. it«?L/i. CI JIT, i^ikt^mM-t 
mt-Xn^S.^^ 5 X 1 0-^ T o r r KilTtCff^o j; 5 t^jD 

,^L./i, ^B^aJii 3 0 oxmrnx-mML. ^<7)im^m 

if 2. X 1 0-6 To r x-\:^:f\.Zf£h tT-S^L , $ t-AZ^ 
[0087] ^<7)f^. TWW^^.zXiVV i^-^ih 2 m 

m/\\<7mKXT^^^m^^fz. A'^v^KA^wo § o 

0 0'C/hJ.:J:F^(c:3:-S. i p ^*<^^::T{t'/^. 
[0 088] ^ayik. t-^'-omiSSrtTJO. s^ss 

"O^Ltz. 

[ 0 0 8 9 ] iXt: , IX 0 ffi tfv:#J£^B*rr--/l.-ffl£7)/l' 

»^ ^ < 0 i: jD«i L , 9 0 0 r.T' 2 0 b^PbIT— — /Hfia 

[0090] tLh^ J: 3 LT (■^M Lfc 25c migco* 
tSb^b^tSTISLT 5 OnimJlc^7 ■y it^^^^i^ 'yi.m-^^ 
a-tJJ D tb L . Sfffi L/:: . i:j±<7)jjm^ 1 0 [h1.#. 0 jS L 
T > 10m mip<?)7 :y it-?^^ -y ^ *: 1 0 f&f^ 

MLfz. . 

[009 1] yjiCDJ; 3 iz LXi^mLtzM^m^BC^Mm^B 

Ymz/mmifi^(^m(^i^--iiim^fz, t^Wc^mstzT^ 
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6.2Xltf cm*' 
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9-^11 mn/cm 


16~25 na/cffl 
18'^21 nin/cm 
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1), (1. 1. - 1 ) B^^^S^B^^WOitJL, C 
^^*:fflv^T ( 1 . 1 , 1 > (c^:e«OM^ 
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Mmvu 1 3 






2.0X10^ cm"* 


3.1X10" cm"* 




1 — 6 nm/cm 
2^5 mo/cm 


11^^21 Dio/cm 
17^*^19 mn/cm 
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Sr I 1 1 1 ! ^: L fzttmim tif^xm^B^im/^^ 

[0111] (mmmi4 ) ms^<'>±^^mi ( i . 
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( a ) tcS^Lfci ^ ic, ( 1 . 1 . 1 ) . IPJI 

M*' (-1. 1. 1). (.1. -1, 1), (1. 1, 

-1) at^&a^B^sr-rooaiL, z.i\.^mv^x (i, 

1.1) BJcSii:S-|6)tc7vYtr'<'J'>A<?)^^B^ft^t^ 



[0 1183^/0. ^m.<^>t:i^. m*c7)fj:|^<7)a^Bg^ 
fin*., i^;S:®3r ( 1 , 1 . 1 ) L. (I!I®«SSb^8S 
$•i^^^«ct3«]0^^^L7t:«^B^^:ffl^^T, nmzv -y-ff x' 

[01193 ^iB^^\iZ\±m3\,z^■t'mm.^mv^tz^ 

[0 1 203 Wi^i^3 0 5 2r?l#±«mm3 0 7tCBX^} 

t i>iC/l-^y*'3 0 4AiXT, F^lSe*- 1 X 1 O-STo r r 
i^iTi: L tz . ^(r>\k, b - 3 0 3 tCiim t , 14 0 0 
°CmSt T7k'yd-:3 0 4 SrjDf^LT 7 v-ft^^il^B^B/l^^ar 
^Bll^-frJtm, S^B^ 3 0 5 0 6 {3®M$-li:T 

^ti-it, -'^•y.+'3 0 4S,^i,^{i®^B^B^5-i Oi-p 

mgST'lHllE$-lt^3&i^>. 0. 5— lmm/h©<7)2>K 
[01213 »Sa*«±*«0i'-:.;tl^.^.-C'h-;^-3 0 3 

'^oepjDiiE*- , iasr^T3fflg*«*>7i oox:/hjai*jtc 
[0 1 223 -eof^, y^-'^-(n%M-^m'o , saa^ 

. [ 0 1 2 3 3 ]lX0£ilL7t:#?5B^B*r--;kfflc7);U 
'y.+:tC-b y h ^in>L)VVif^):.(m'^^\>ZZ n FjX;!^ 

•^^< 0 tJpSftL, 9 0 O'CT-2 (^'^f^r~—M^ 

[0 1 243 IJLhcOj; 3 f= LT-f^KL/:: 25c m@<7)# 

OttiL, WHL/c, y.±{7)XS*- 1 Oigj^DjlLT, 1 
0 m m Jlc?:) 7 -y -ft' \) /^*^B^B r 1 0 fi#M L/:: , 
[0 1 253 iJ]Lhc?)i a LT^-^S 

■r, 

[0 1263 
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4.1X10^ cm' 2 


5.9Xltf cm'' 




6 — 14 Dm/cm 
8-^10 nm/cm 


nm/cm 
17-^19 Dm/cffl 



[0127] ^5 *»SI5iJ<7)aaB%^ffl 
I. » I. - i: t j: 0 , fiU , m^^Bcr>±s^MmRX/mm ii 

nil) (=]l-r^®i:-r-&.ri:t-J: 0 . ±fSiM:mer>7i^ 
5r ! 1 1 1 f t L;^^Jt«KP^iJ5 .>:Jt^T^B^Bl4S.t/^.-)t^ 

[0128] (mmm i s ) ffl?SB^B<7)±)5t:affl*r ( i . 

0 , 0) tL. mm^ {10 0} [zwrthmt L^a^ 

[0129] ni^ttfz^^B<7)^ifrC0mf^r<y-y^ii5 
± 4 n m T'^) *) , 1ggW^0/J^$ ^^^^b°b*^'^# ^. <X 

[0130] immm 1 9 > mm^aco^&iMm^ ( 1 , 

1 , 1) tL. mm^ (10 0) izm-r^mt L-fzm^ 

[0131] nhtifz^^Bi'^mmmc^mmy^^v^iie 
± 5 n mx'h *) . mmm 17,1 stcjt'^^T^^i. i,<o 
<7) . m^(7)S:mmizit'<xnmm<r)^b-^ ^^mtitzm^e^- 

[0132] <.mmm2 0 ) mm^gc^^^^^mi ( i , 
0 . 0) tL. mm^ {111} izm-ti>^t t/^sm 
^B^rfflv^r, mmmi7 tmmizLx. y-yit'^^ur^j^ 

m^B^^M^^fz. 

[0133] n^ti.tzm^B<ommtncom^^^y'y^l,±7 

±5. 5 n mX'h 0 . HMM 17,18 tCif^-C^^^ 4> 

[0134] (^Mf'i2 1 ) 7-yfh-r;?'^si^':7 2.$:|li 
( a ) IZyyKLfzJ: otz. ±fSi^tBi}^ ( 1 . 1 . 1) , fH 

( - 1 . 1 . i ) , (1 , -1,1). ( 1 . 1 , 

-1) mttc&mm^aiiD'OiiiL. Zil^m^^X ( 1, 

1.1) mizmwjfi^izy v it-?^^-> 'yj:^<:r>tM^B^^ 



c 0 1 3 5 ] i7^^. itmc^)tzih. m^mmc^Mm^a^ 

m-h. iitftraS: ( 1 , 1 . 1) mtL. (PJMtijiSB^B® 

^m.-ijmzm*)iiiVfzm^^Bt:m^^x . mmi,z7 -y ylv 

[0136] jgB^Bfi!tft{c{i:ll3t^S-^-;^ffl*-.fflv >7t:. 
[0 137] ^^3O5^3\^±imm3O7l>zn'0 

-i:i:^t;l.'-yd-r3 0 4AilT, t^SB*- 1 x 1 O-^To 
1- i-aTt Lfz. Wik. t-^ 3 0 3tCjl1iL. 1 3 
0 0^CmSSt7l.'^y*'3 O 4 5r»LT 7 y f t^Sj^B^ail 

m^mm,^^^; w^iks o 5 2-113? 3 0 e^M^-tt 

T ^ t, ^-ti: . /t, -y 3 0 4 ^ 5 - 1 0 r p mM^T'lSllE 
§-<i:^*-'^>, 0. 5-lmm/hfir<7jaiK-e^B^BSr^l^ 

[0138] ISa*^±3{p'0 # ofd^^-^X-t-^- 3 0 3 
'^iOMamEar. ^^TiEK***-; 1 0 0'C/hJil[*i{c 

[0139] -!-<7>f:^, b-^— <7)mMSr-t7]0 , SiSmS 

[ 0 1 4 0 ] ]R0aiL/i#f5a^B2rT--/^fflm' 
*"tC-fcr y h L , t )i y rtit c7)f$mi,Z Z n F 2 X;^ 

i^-c-^i^—lzm ^ : r LX 
KP-:>< OtM^L, 9 0 0'C-C2 ommT=.—/u9!km 
L- , ^(T^^kmiSi^X-i^m LX . #^^B*:r*^ ibIR O ffi L 

[0141] UUbiO J: 0 IZ LXiPMLfz 25c m@iOm 
^^B^mm LX 5 0 mmi507 •y^t'7^^->"y2.^m^B 

^mKnnL. mmitz. wji^ois^i os^ojSL 

-C , 1 0 m mmcr)msm^^B ^10 L Tt: . 

[0142] K}±<7)X 'J izixi^mLtzm^^B<r>m^^B 

[0143] 
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6.0X10^ cm" 2 


6.5Xltf cm*' 




7 — 15 nin/cm 
9*^12 nm/cm 


17'^26 nm/cm 
18—21 nm/cm 



[0144] fS6*'*-rJ; '3 tc , *^Mfiaj<7)ffl^:gB^a5r.ffl 

1111) CS^^Mi:-^|>Ci:tcJ: 0. ±^^m<r>;i* 
ar i 1 1 1 ! L/ii:b«fl?II6 t Jf^T^a^Bttat/*^ 

[0145] (.^]!iffi<?!l2 2 ) m^^a(^:>^^M:mi ( 1 . 

0 , 0) tL. fflSffiS- {10 0} tcMf-Sffii: L^SM 

10 14 6] ni^iirzm^B(^)mmi!Tcomf^r\yy^i±5 

[0147] {mmm2 3 ) mm^BC7:>^^Mmi; ( 1 , 

1 , 1) ti. mm^ {10 0} izm-t^mt ttzm^ 

[0148] n(^i'Lfz^^a<7.)mm^<7mP^^<yy^l±6 
± 5 n rnT-?> 0 , ^C?IJ2 1.22 tCit^T^-i. t <7) 

[0149] mmm2 4 ) m^^Bco^^^m^ ( 1 . 
0. 0) tL. mm^ { 1,1 1 } izmT&mt 
^Bzrm V , mmm 2 1 1 mmz tr. y-y ftv^jf.^- 

[0150] ni^ti.fzm^B<7)mBmc7mf>^r<y^y^i±7 

±5. 5 n mt'fe 0 , UteM 2 1,22 tCib'<-T^-l. 4> 



[0151] 

^t!ftSiSa^B*r{^S-t^<li:?iJ-C'S-2.. ^fc, i^m-t^zii 

[0152] ttz. j<-y^z:t(7>M^t&^m'mv=mm^'& 
[0153] Ht. ^mm. u-^'-m^.^<7)mtxj-z 

imi] ^^mc7^mm^BC^)^i-tzmftmx'h^. 
im2 ] j\^-j^^Tmiz^h^Mmzim^j:^-S:^^ 
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2 04. 3 04 A'^Vd?. 
2 0 5. 3 05 S^B^. 
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